The bacteriostatic action of 2-chloro-4-aminobenzoic acid (2-Cl-PAB) was found by Wyss, Rubin, and Strandskov (1943) to be completely reversed by p-aminobenzoic acid. This, according to the theory of Woods (1940) that p-aminobenzoic acid is a specific antagonist for sulfanilamide, classified the bacteriostatic action of 2-Cl-PAB as sulfonamide activity. The bacteriostatic action of this compound did, however, differ from that of the sulfonamides in that it could be completely reversed by methionine. The action of the sulfonamides is only partially reversed by this amino acid. Shive and Roberts (1946) hav-e suggested that the sulfonamides interfere wvith a number of enzyme systems in which p-aminobenzoic acid functions and that the enzyme system which is most sensitive to the sulfonamides is the one responsible for the synthesis of methionine. Because the bacteriostatic action of 2-Cl-PAB is completely revTersed by methionine, they postulate that 2-Cl-PAB inhibits only the enzyme system involved in the synthesis of this amino acid.
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The work reported here is a study of the inhibition of methionine synthesis bv 2-Cl-PAB and sulfanilamide. Strains of Escherichia coli made resistant to 2-Cl-PAB and a strain made resistant to sulfanilamide were employed. The mechanism of the development of resistance to 2-Cl-PAB was also investigated.
METHODS
Stock solutions of the compounds to be tested were prepared in sterile distilled water and sterilized by minimal heating. The desired quantities were added to each test tube and the volume was made up to 2 ml with sterile distilled water. A glucose, inorganic salts, asparagine medium, adjusted to pH 7.0, was inoculated with the strain of E. coli to be tested, and 8 ml of the inoculated medium were added to each of the tubes containing 2 ml of the drug solution, as well as to controls containing 2 ml of sterile distilled water. The inoculum was prepared by growing the test organism in the synthetic medium at 37 C bation period no turbidity had developed in the tubes containing 1.0 mg per cent or more of 2-Cl-PAB. After 72 hours, however, the growth in the tubes containing as high as 25 mg per cent of the drug approximated that in the control. The resistance of these cultures to 2-Cl-PAB was tested by using cultures prepared from tubes 1, 6, and 8 (table 1) as inocula for the experiment reported in table 2. The data show that the organisms had developed a resistance to the drug and that the degree of resistance of the culture in its first 24 hours of growth is governed by the concentration of the drug in which it was originally grown. The relationship of the degree of resistance to the concentration of the drug used in developing resistance has previously been observed for the sulfonamides by Kirby and Rantz (1943) . Organisms isolated from the other concentrations of 2-Cl-PAB, reported in table 1, were also tested, and the same relationship was observed. This resistance to the drug was retained through one year of culturing on nutrient agar.
The relationship of 2-Cl-PAB resistance to sulfanilamide resistance in E. coli is shown in table 3. The sulfanilamide-resistant organism is a strain of the TABLE 3 The resistance of a parent strain (1), a sulfonamide-resistant strain (138), and a 2-CI-PABresistant strain (8) If the inhibition of methionine synthesis is the only function of 2-Ci-PAB and if this inhibition is identical with sulfonamide inhibition of this synthesis, one would expect a 2-Cl-PAB-resistant organism to behave in the presence of sulfanilamide as though methionine had been added to the medium. The data in table 4 show, however, that the concentration of sulfanilamide required to reduce the rate of growth to half-maximum was increased by the addition of methionine for the 2-Cl-PAB-resistant strain as well as for the parent strain. This shows that although the organism has been trained to grow in the presence of this drug, which is completely antagonized by methionine, it cannot synthesize methionine in the presence of sulfanilamide. Sulfanilamide must, therefore, inhibit a process in the synthesis of methionine not affected by 2-C1-PAB. 
DISCUSSION
That the bacteriostatic action of 2-Cl-PAB is closely related to true sulfonamide bacteriostasis is emphasized by the relative resistance of the parent and sulfanilamide-resistant organisms to the drug. This is also added evidence that the inhibition of methionine synthesis is a fundamental function of the sulfonamides. The lack of resistance to sulfanilamide in the 2-Cl-PAB-resistant strain, as well as the increased resistance to sulfanilamide observed in the presence of methionine, shows, however, that sulfanilamide, in addition to inhibiting methionine synthesis in the same manner as does 2-CI-PAB, exerts an additional inhibitory effect on the synthesis of this amino acid.
The ease with which resistance to 2-Cl-PAB is developed in E. coli is unusual. Resistance to the sulfonamides in this organism is developed only after a series of transfers in growth-limiting concentrations. The fact that 2-Ci-PAB inhibits only the synthesis of methionine, whereas sulfanilamide interferes with the synthesis of additional products, could account for this difference.
The rapid development of resistance to 2-Cl-PAB indicates that either a very small percentage of the inoculum was originally resistant to the drug, and that the delayed growth as compared with that in the control was due to the extremely small inoculum, or that all the cells are able slowly to adapt themselves, through some alteration in their growth mechanism, to growing in concentrations of the drug that were originally inhibitory. To determine the mechanism involved, the parent strain was plated on a series of synthetic medium agar plates containing increasing concentrations of 2-Cl-PAB. We found that after 24 hours' incubation the plates containing as high as 0.5 mg per cent of the drug supported growth of a number of colonies equal to the control. No colonies were visible on the plates containing higher drug concentrations. After 96 hours, the plate containing 1.0 mg per cent 2-Cl-PAB contained 25 per cent as many colonies as the control, and each of those having higher concentrations, up to 25 mg per cent, supported growth of one-tenth the number of colonies which grew on the control. Continued incubation for 2 weeks gave no increase in the number of colonies on any of the plates. Organisms isolated from these plates were resistant to the drug, and the degree of resistance was again dependent on the concentration to which they had been exposed. This 
